Sectton of Radiology 345 finding than previously supposed. (d) The number and degree of fractures may not be closely related to radiographic evidence of osteoporosis and (e) there may possibly be a difference in the skeletal. changes resulting from cortisone overdosage and the changes seen in Cushing's syndrome as such. A careful radiological survey of the skeleton revealed fractures of 5 ribs, 2 vertebrx and the descending pubic ramus on the left. The fractures of the ribs and-pubis were unsuspected clinically and quite painless. The rib fractures could only be seen on the penetrated film of the upper abdomen, being completely masked in the routine film of the chest.
, first drew attention to the co-existence of Charcot joints with peripheral neuritis in diabetics and in 1942 Bailey and Root, two American authors, described 14 cases of diabetes in which there was painless destruction of the joints of the tarsus. They were of the opinion that the conditions were true neuropathies and independent of impaired blood supply. Since then there have been various reports of these so-called Charcot joints occurring in diabetics suffering from neuritis and there are now in the literature records of 68 cases of this condition.
The knee-joint was affected in 3 cases which were reported individually (de Takats, 1945; Shore, 1947; and Spear, 1947 ) and 6 cases have been described in which the ankle was affected. 4 of these were put on record by Folke Knuttson (1951) who considered the radiological pattern to be similar to that seen in the Charcot joint of syphilis and syringomyelia. The tarsus has been affected in 32 of the cases, and the metatarsals in 52.
PRESENT INVESTIGATION
This paper is concerned mainly with the changes which are seen in the metatarsals and phalanges of diabetics. A radiological investigation was carried out on patients from the diabetic clinic of the Bristol Royal Infirmary who had symptoms or signs referable to their feet. Patients were X-rayed if they had features of a diabetic neuritis-that is to say, increased or diminished sensation or absent tendon reflexes. Patients with gangrene, absent pulses, corns and ulcers on the feet were also X-rayed. Of 50 patients examined in this way 19 showed bone changes. All were elderly patients, the youngest being 53 and the oldest 74. As some 400 patients attended the clinic during this period this represents an incidence of almost 5 %. Records of 13 more diabetic patients with changes in the bones of the feet were obtained from Southmead Hospital, Bristol.
The classical features of a Charcot joint were seen in none of the cases. An alternative explanation was therefore sought for the changes and it was found that all the patients suffered or had suffered from an inflammatory lesion near the site of the affected bone. In most cases this was in a perforating ulcer. In other cases, especially where the phalanges were involved, there was or had been a septic corn or diabetic cutaneous gangrene. In this latter conditiot infection is of paramount importance (Grunberg et al., 1951) .
The direct cause of these lesions is an inflammatory invasion. Fig. 1 shows the paths that the process may take. An acute or low-grade soft tissue infection begins near a bone often near the joint (Fig. IA) . The first sign that may be seen is osteoporosis. Soon a break occurs in the cortex (Fig. IB ) usually in the neck of the affected metatarsal or phalanx and an osteitis ensues (Fig. Ic) .
The condition then follows one of two main courses. If healing occurs a periosteal reaction will be seen along the shaft and the affected bone may be repaired (Fig. ID and IE ). An example of this course is shown in Fig. 2. UTsually, however, the head of the bone is gradually destroyed (Fig. IF) . The shaft is attacked next and its medulla destroyed, progressively. As this happens so the cortical walls of the shaft approximate giving what may be called the taper or pencil appearance (Fig. 1G) (Hodgson et al., 1948) . Fig. 3 is an example of this process.
The appearances vary according to the virulence of the infection and the patient's resistance. Furthermore the destructive inflammatory process may be arrested at any stage (Fig. 3c ). Thin feature does not occur in neuropathic joints and is significant in differentiating the condition being described from such neuropathies. On the other hand destruction may advance to very gross disorganization. Fig. 4 is an example of this and illustrates a long-standing case with a 15-year history of ulcers of the soles and ankles. Repeated weight-bearing on the denervated foot does not help repair nor does the poor blood supply which appears to be a frequent accompaniment. Rundles (1945) and Martin (1952> have shown that, in fact, occlusive vascular disease is not a factor of primary importance. I consider that the destruction of the terminal phalanges seen in diabetic gangrene (Fig. 5) is due most commonly to a similar infective process.
Another feature of interest which was'noted during the investigation was the formation of sub-.
periostea new bone along the shafts of the outer metatarsals in cases with a lesion on the medial side of the foot. This is seen in non-diabetics also and was thought to be associated with abnormal weight-. bearing. Nor is the destructive bony process confined to diabetics. Identical appearances may be seen secondary to a'n infected corn or chronic ulcer on the skin of an -otherwise normal patient.
Although there is no rea'son why a true Charcot joint should not develop in a diabetic with neuritis, it is, considered that the vyast majority of bone changes commonly seen in this condition,, although influenced by poor blood supply, lack of sensation and possibly by the abnormal metabolism of diabetes are due to an inflammatory process. This explanation applies to a variety of other conditions affecting the extremities in which cutaneous lesions develop and are. open to infection. 
